

Topic 3:  Complex numbers:  Summary Information
DIFFERENT FORMS FOR A COMPLEX NUMBER
A complex number can be expressed in different forms:
Cartesian form:

z = a + ib
Modulus-argument form:
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where  r is the modulus of the complex number


and  θ is the argument of the complex number, usually expressed in radians. 

Sometimes, it is convenient to use the following short-hand notation for a complex number in modulus-argument form:  z = [r, θ].

Exponential form:
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where r is the modulus of the complex number


and  θ is the argument of the complex number, usually expressed in radians. 

MULTIPLYING AND DIVIDING COMPLEX NUMBERS EXPRESSED IN MODULUS-ARGUMENT FORM

Suppose that 
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Then
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or  
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This result says that when we multiply two complex numbers, we multiply the two moduli together and add the arguments.
Also 
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This result says that when we divide two complex numbers, we divide the two moduli together and subtract the arguments.

DE MOIVRE’S THEOREM

Suppose that 
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Then
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APPLICATIONS OF DE MOIVRE’S THEOREM
FINDING THE N’TH ROOT OF A COMPLEX NUMBER

Example (worked examination question):  Edexcel January 1999  

a)  Solve the equation
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giving your answers in the form 
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, where r is the modulus of z and k is a rational number such that 0 ≤ k ≤ 2.

b)  Show on an Argand diagram the points representing your solutions.

Solution:

First find the modulus and argument of 4 + 4i.
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arg(4 + 4i) = π/4.

Therefore, 4 + 4i = 
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Now let 
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, so that 
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We must solve 
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and
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Therefore 
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b)  These values of z form the vertices of a regular pentagon:
APPLICATIONS TO TRIGONOMETRY
EXAMPLE:

Use de Moivre’s theorem to show that 
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Find similar expressions for 
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, expressed in terms of cosθ and tanθ respectively.

SOLUTION:
Let 
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By de Moivre’s theorem, 
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Therefore we have that:
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Expanding the left hand side, we get:
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i.e.
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Comparing the real parts on both sides, we see that:
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and comparing the imaginary parts we get:
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Into equation (2), substitute 
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This is as required.

Likewise, if we substitute 
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 in equation (1), we get:
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Therefore, using equations (1) and (2) above, we get:
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APPLICATIONS TO TRIGONOMETRY (CONTINUED)
We know from de Moivre’s that if 
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Therefore, we have the following results:
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i.e.
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i.e.
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Likewise, we also get from de Moivre’s theorem that 
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Therefore:
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(3)
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(4)
You need to learn the results numbered (1), (2), (3) and (4).

EXAMPLE:
Find an expression for 
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 in terms of sines or cosines of multiples of θ.

SOLUTION:

Using equation (2):
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EXAMPLE:

Find an expression for 
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 in terms of sines or cosines of multiples of θ.

SOLUTION:  
Using equation (1): 
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(using equation (3))
 = 
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EXAMPLE:

Find an expression for 
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 in terms of sines or cosines of multiples of θ.

SOLUTION:  

Using equation (2): 
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EXAMPLE: (PAST EXAMINATION QUESTION)
Expand 
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 and hence find the constants p, q, r and s such that 
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SOLUTION:
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So,  
[image: image71.wmf]42

11

zz

zz

æöæö

-+

ç÷ç÷

èøèø

 = 
[image: image72.wmf]642

246

121

24

zzz

zzz

--+--+


But,  
[image: image73.wmf]1

2sin

zi

z

q

-=

  and 
[image: image74.wmf]1

2cos

z

z

q

+=

.

Therefore the LHS is  
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The RHS can be rearranged to:  
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= 2cos6θ - 2×2cos4θ – 2cos2θ + 4





= 2cos6θ - 4cos4θ – 2cos2θ + 4

Hence 
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i.e.  
[image: image78.wmf]42

sincos

qq

=
[image: image79.wmf](

)

(

)

11

2cos6 - 4cos4 - 2cos2 + 4cos6 - 2cos4 - 

cos2 + 2

6432

qqqqqq

=


Therefore  
[image: image80.wmf]1111

16321632

,,,

pqrs

--

====





� EMBED FXDraw200.Document  ���








[image: image82.wmf]2

 

2

 

_1242127036.unknown

_1242132678.unknown

_1242133547.unknown

_1242134356.unknown

_1242135159.unknown

_1242135688.unknown

_1242136008.unknown

_1242136254.unknown

_1242136429.unknown

_1242136428.unknown

_1242136018.unknown

_1242135863.unknown

_1242135343.unknown

_1242135391.unknown

_1242135226.unknown

_1242135109.unknown

_1242134105.unknown

_1242134195.unknown

_1242134324.unknown

_1242134150.unknown

_1242133924.unknown

_1242133945.unknown

_1242133708.unknown

_1242133153.unknown

_1242133409.unknown

_1242133480.unknown

_1242133231.unknown

_1242133103.unknown

_1242133113.unknown

_1242132989.unknown

_1242132185.unknown

_1242132349.unknown

_1242132396.unknown

_1242132605.unknown

_1242132383.unknown

_1242132283.unknown

_1242132305.unknown

_1242132244.unknown

_1242131484.unknown

_1242132099.unknown

_1242132164.unknown

_1242132053.unknown

_1242128586.unknown

_1242131172.unknown

_1242127067.unknown

_1242125139.unknown

_1242126086.unknown

_1242126657.unknown

_1242126910.unknown

_1242126942.unknown

_1242126843.unknown

_1242126476.unknown

_1242126502.unknown

_1242126406.unknown

_1242125328.unknown

_1242126017.unknown

_1242126075.unknown

_1242125442.unknown

_1242125576.bin

_1242125201.unknown

_1242125229.unknown

_1242125171.unknown

_1242124253.unknown

_1242124913.unknown

_1242125052.unknown

_1242125114.unknown

_1242124932.unknown

_1242124388.unknown

_1242124422.unknown

_1242124283.unknown

_1242123729.unknown

_1242123940.unknown

_1242123986.unknown

_1242123915.unknown

_1242123633.unknown

